ability of households reliant on minimum wage earnings to meet their basic needs including a nutritious diet. However, rates of food insecurity among households whose main source of income was wages and salaries was 11.2%, representing 62.2% and 65% of food-insecure households in Canada and NS, respectively. 8 With a 79% increase in the minimum wage in NS between 2002 and 2012, along with an increase in the proportion of Nova Scotians working for minimum wage between 2000 and 2009, the third highest (6.8%) of all the provinces, 13 there is a need to examine the affordability of a nutritious diet for minimum wage earners in NS. The aim of this paper was to estimate the financial gap that remains for selected hypothetical household scenarios earning minimum wage from 2002 to 2012 in NS by contrasting estimated monthly incomes against basic, essential monthly expenses using various secondary data sources, including the cost of a basic nutritious food basket.
METHODS
To assess the affordability of a nutritious diet for households earning minimum wage in NS from 2002 to 2012, we used an economic simulation that includes food costing and secondary data. Scenarios were created representing three households that may be relying on minimum wage earnings in NS: a household of four; a lone mother with three children; and a lone man. These household types were selected based on evidence that most minimum wage earners are below 25 years of age, women are over-represented in the group of sole family earners, 14 and just under half of children living in poverty have at least one fulltime wage earner in the household. 15 Consistent with published food costing research, 10, 16, 17 estimated monthly costs for shelter, power, child care and other expenses were subtracted from estimated monthly after-tax income including wages, GST credits and child tax benefits, to determine what funds, if any, were left to purchase the National Nutritious Food Basket (NNFB). Details on data sources and estimates for monthly household expenses can be found in Appendix A.
Data food items that are minimally processed, widely available in grocery stores and commonly eaten by most Canadians in amounts that would provide a nutritionally adequate, balanced diet for specific age and sex groups. 18 A detailed description of the model and methods for participatory food costing has been reported previously. 16, 19 The monthly cost of the NNFB was determined for a variety of age and sex categories using a random sample of grocery stores across NS stratified by District Health Authority, store size, and county. Food costs were calculated for each household scenario using the NNFB cost for specific age and sex categories and then corrected for household size using an adjustment factor (see Appendix B). 18 For each time period, the lowest possible price of each item from the NNFB 18 was collected by food costers who were trained to conduct participatory food costing using standardized methods, 18, 20 as previously reported. 19 From 2002 to 2008, prices were collected for 66 food items that comprises the 1998 NNFB, while in 2010 and 2012, prices were collected for the 67 basic food items in the updated NNFB released by Health Canada in 2008.
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Estimating monthly household incomes
Minimum wage rates reported by Human Resources and Skills Development Canada for June of each food costing data collection cycle, 2002 to 2012, were used for each scenario. Income was calculated by multiplying the minimum wage rate by the number of hours assumed to be worked per week (20 for parttime unless stated otherwise and 40 for full-time), which was then multiplied by 4.33, the average number of weeks per month. Federal and provincial tax deductions were calculated and federal and provincial tax benefits were considered where applicable (e.g., Canada child tax benefit).
Estimating monthly household expenses
Monthly costs were approximated from secondary data, including the Survey of Household Spending (SHS) and the Consumer Price Index (CPI) †, for items considered fundamental elements that provide basic, acceptable living conditions as previously published: 16, 17 shelter, power, telephone, transportation, child care, clothing and footwear, personal care and household cleaning supplies. The methods used for calculating basic living expenses were standardized from 2002 to 2012 to allow us to compare findings across the six food costing cycles.
RESULTS
The results demonstrate that across the 10-year span of our research, most households earning minimum wage in NS were consistently unable to meet their basic needs. These findings show that although minimum wage in NS has increased since 2002, and more steadily since 2005, most households relying solely on minimum wage earnings would be at risk of not being able to meet their basic nutritional requirements. The inability to meet basic needs varied for each household scenario as described below and as shown in Figure 1 .
A household of four
From 2002 to 2012, a household of four with two adults relying on minimum wage earnings consistently had inadequate funds left over to purchase a nutritiously adequate diet after other essential monthly expenses were paid. As shown in Table 1 n/a n/a n/a n/a n/a $23. of $246.68. In 2012, although their potential deficit had decreased, this household would still experience a monthly deficit of $44.89 if they were to purchase a nutritious food basket.
Lone mother with three children
During the equivalent timeframe, a lone mother relying on fulltime minimum wage earnings would also have had inadequate funds to purchase a basic nutritious diet for herself and her three children. As shown in Table 2 , purchasing the NNFB in 2002
would have left this household with a monthly deficit of $659.87. In 2012, she would still be facing a deficit of $496.77 each month if she were to purchase a basic nutritious diet.
Lone man
As shown in Table 2 . Potential monthly financial gap in funds remaining for additional expenses after purchasing a basic nutritious diet for a lone mother with three children* earning minimum wage in Nova Scotia between 2002 and 2012 n/a n/a n/a n/a n/a $35. n/a n/a n/a n/a n/a $20. to work only 30 hours per week 1 and purchase a basic nutritious diet, he would have faced a monthly deficit of $127.69 in 2002 while in 2012, he would be left with $72.60 a month to purchase all other expenses (data not shown).
DISCUSSION
Our findings indicate that the current minimum wage in NS does not allow earners to meet their basic needs, including a nutritious diet, with the exception of a lone man working 40 hours a week or at least 30 hours weekly in 2012. Since our earlier findings on the adequacy of minimum wage in NS, 10 several increases to the minimum wage, 23 amounting to a 79% increase over 12 years,* have made a difference in the probability that individuals and families dependent on minimum wage earnings can cope financially. However, our findings show that the minimum wage in NS in 2012 remained inadequate to meet basic needs for a household of four and a lone mother with three children, with the latter household scenario still experiencing a substantial potential deficit after purchasing a nutritious diet. The results also suggest that these households may be required to compromise nutrition to afford other unavoidable expenses, and that for all households, with the exception of the lone man working 40 hours weekly, few, if any, funds remained for additional expenses, such as attaining higher education or saving for emergencies or retirement.
Our findings suggesting that NS households reliant on minimum wage may be able to better cope financially in 2012 than 2002 are consistent with findings from the Canadian Community Health Survey (CCHS), which documented a decrease in rates of household food insecurity in NS between 2005 (16.1%) and 2008 (13.5%). 8 It is not consistent with more recent findings from the CCHS, however, showing an increase to 17.5% of Nova Scotians reporting food insecurity in 2012, 8 nor with the 39.3% increase in the use of food banks documented by Food Banks Canada between 2008 and 2012. 24 While estimates of food insecurity from the CCHS provide a valid measure of uncertain food availability and access, it is not clear how many households experiencing food insecurity are reliant solely on minimum wage earnings. Moreover, the prevalence of food insecurity reported in the CCHS is likely an underestimate, as the data do not include those who are homeless or living on First Nations reserves or in remote locations, populations particularly vulnerable to food insecurity. 8 Although helpful in examining trends over time, current data on food bank usage does not provide reliable measures of the need for, or use of, food banks or charitable food assistance in Canada, and only 20-30% of those who are food insecure typically use food banks 25, 26 and those who do still commonly report going hungry. 3, 27 Although it is impossible to directly compare our findings with other indicators of risk of food insecurity, our findings corroborate previous research that shows the inadequacy of the minimum wage in addressing poverty 11, [28] [29] [30] [31] and may help explain why almost 65% of those experiencing food insecurity in 2012 were households whose main source of income was wages and salaries. 8 Even with the proposed annual increases to the minimum wage to account for inflation, in real terms the current minimum wage in NS of $10.40/hr is only slightly better than it was in 1976, when it was $2.50, or $9.97 in 2011 equivalent dollars. 22, 31 Moreover, with food being the most flexible part of the household budget, if the trend of finding full-time, permanent work in NS remains a challenge 22 and the cost of fresh vegetables, fruits, grains and meats continues to out pace other more fixed costs of living, 32 individuals and households relying on minimum wage earnings will compromise their food budgets, hence their nutrition. These findings provide evidence that a nutritious diet is out of reach for many households relying on minimum wage earnings. They also suggest that minimum wage earners in NS, particularly those who are lone or two parent families, or without full-time employment will continue to be at risk of food insecurity if there are not significant increases to the minimum wage above those currently proposed by the Minimum Wage Review Committee. 23 Our findings have relevance to other Canadian jurisdictions where minimum wage has been stagnant and its adequacy in addressing poverty and food insecurity has been questioned. [28] [29] [30] [31] 33 Although the minimum wage in NS currently exceeds that in all other provinces and territories, with the exception of the Yukon ($10.54/hr), † our findings raise questions about its adequacy. These findings are particularly concerning given the accumulating evidence of the negative effects of income inequities for society. 34, 35 While interventions focused on wage and income supplement increases and supports for expenses, such as housing and transportation, are essential in the short-term and the longer term, these findings and other analyses 31, 35 raise questions about the efficacy of minimum wage as the pivotal intervention with respect to health equity. Across Canada and the United States, and even globally (i.e., United Kingdom, Australia and New Zealand), 36 a living wage is being tested, in some cases, as an alternative to minimum wage. A living wage is a calculated wage that employers would be required to pay in order for employees to meet the basic costs of living. ‡ , 37 Although questions remain with respect to whether implementing a living wage is feasible for all communities and sustainable for employers, given these findings it should be considered as a long-term goal that may ultimately provide multiple benefits for individuals, communities and the economy as a whole. 37, 38 Advocating for an adequate livable income that allows families to meet their basic needs, including purchasing a nutritious diet, is a step that public health professionals and others can take to help ensure positive health outcomes for all Canadians.
Public health practitioners have the greatest potential to effectively address income inadequacy and household food insecurity outside of the realm of health portfolios, and it is critical that they continue to work together across sectors, both horizontally and vertically, to advocate for and support the development and implementation of integrated, progressive and sustainable social policies. These policies can help to improve the http://srv116.services.gc.ca/dimt-wid/sm-mw/rpt2.aspx?lang=eng&dec=5. ‡ The living wage is more comprehensive than the minimum wage, as it should be adequate to support a family. The calculated living wage covers basic expenses such as food, shelter, clothing, transportation, child care, a small emergency reserve and other expenses like furniture and school supplies. The living wage is a modest approximation, yet it is high enough that families can endure a temporary emergency without dwindling into poverty.
socio-economic conditions for individuals and families, thereby improving their food security, addressing this important social determinant of health, and ensuring long-term health equity across the population. This should include, but is not limited to, broader system-level changes, such as creating a national affordable housing policy; developing a universal child care system that all families can access; and guaranteeing an adequate livable income wage. Indeed, a significant fiscal investment in social and health spending has been shown to reduce inequalities and poverty, and increase citizens' quality of life 35 with the potential to improve access to food.
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Limitations
The affordability scenarios are only estimates of the basic costs of living; they apply conservative estimates based on secondary data for expenses considered essential. In addition to using the SHS data to estimate shelter costs, we also estimated these using Canada Mortage and Housing Corporation (CMHC) data for NS. The average monthly costs during the period of our study ranged from $921 to $1,101.04 for a three-bedroom and $586 to $747 for a one-bedroom apartment. These CMHC shelter costs represent an increase of 20% and 27% respectively, consistent with the increase in shelter costs from 2002 to 2012 using SHS data, i.e., 19% and 25% for a three-and one-bedroom apartment, respectively. Using the CMHC estimates would mean that all scenarios would result in more substantial deficits if the households were to purchase a nutritious diet. Moreover, the scenarios involving children consider that the household is approved for a partial child care subsidy; if not, the household would experience a greater financial deficit at the end of the 
Power
Conservative estimates for 1 and 3 bedroom apartments were determined used NS Power TM Assumed to be an additional expense the NS Power Energy Calculator. The 3 bedroom was based on a 1100 usage above estimates used for shelter. kilowatt per hour (kWh) per month and the 1 bedroom was based on a 600 usage kWh per month. The kWh per month was then multiplied by the domestic rate for the appropriate year. There is a monthly base rate of $10.83 that is added plus tax to the kWh per month calculation to determine the overall monthly total for power usage.
Telephone
Monthly month. It has been estimated that more than 300 families are on the waitlist to be considered for child care subsidy in Nova Scotia,* which is an indication that these supplemental aids are restricted. Expenses such as health care costs, household maintenance, and those related to chronic disease or disability are not accounted for in the scenarios. Thus, it is anticipated that the scenarios underestimate the actual cost of essential expenses and the potential monthly deficit faced by those relying on minimum wage earnings. The scenarios integrate concrete financial data but do not reflect the definite numbers of minimum wage earners who experience food insecurity and also do not consider individual and household-level coping strategies, i.e., gaining financial or food supports from family, friends or charitable organizations. Moreover, the scenarios do not examine diversity between rural and urban communities in NS. Individuals living in rural communities may spend less on housing but may have increased food and transportation costs.
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CONCLUSION
Even with increases in minimum wage, it is likely that households in NS with children and those without full-time work (40 hours weekly) relying on minimum wage earnings in 2012 are not able to afford a nutritious diet assuming that other essential needs are covered, putting them at risk of food insecurity, inadequate nutrition and related health problems. Future research in this area may contribute to an understanding of the actual impact of minimum wage policies on food security and which policy intervention(s) would have the most impact.
Recognizing that food security is a complex issue that requires a multidisciplinary, multi-sectoral approach, with no one "fix-all" solution, there is an urgent need for public health practitioners to work collaboratively across sectors to advocate for, and support the development and implementation of healthy public policies to ensure that individuals and families have adequate financial and social resources to meet their basic needs. This requires a shift in thinking about the long-term adequacy of a minimum wage towards a more comprehensive policy framework to ensure an adequate livable income.
